Introduction and geologic setting
The Marysvale volcanic field is located in west-central Utah and is one of several volcanic fields surrounding the Colorado Plateau. It has a petrologic history generally similar to other volcanic fields in the western United States, in that it contains early-erupted, voluminous, intermediatecomposition volcanic rocks followed by a bimodal assemblage of alkali rhyolites and local basalts* The data in this report are intended to be used with published maps of the geology, alteration, Bouguer gravity anomalies, and aeromagnetics others, 1982a, 1982b; Cook and others, 1982; Campbell and others, 1982) to understand the subsurface geological relationships. The data also apply in a general sense to other volcanic fields because of the general similarities in rock types and the process that formed them.
The intermediate-composition volcanic rocks were erupted from about 35 m.y. ago to about 22 m.y. ago from scattered stratovolcanoes. Many of these rocks are hornblende-biotite-bearing, calc-alkalic rocks of the Bullion Canyon Volcanics. Ash-flow tuffs were erupted from local sources resulting in the formation of calderas throughout the volcanic field.
The most voluminous rocks in the bimodal suite are the crystal-poor alkali-rhyolite ash-flow tuffs and lava flows of the Mount Belknap Volcanics. The Joe Lott Tuff Member is a widespread ash-flow tuff that varies in its degree of welding. Its eruption resulted in the formation of the Mount Belknap caldera. The mafic end of the bimodal suite is represented by basalts, erupted from scattered sources. The first basalts, erupted about 22 m.y. ago, have a unique composition and are termed potassium-rich mafic lavas.
Altered rocks, including both the older and younger rocks, are widespread in the volcanic field and are often associated with known or potential ore deposits. Many of the intermediate-composition rocks have been pervasively propylitically altered and thus have been described in this report as "slightly altered." Rocks that contain some argillic alteration are termed "moderately altered" and rocks that have advanced argillic alteration, especially alunite, are termed "highly altered."
A suite of 88 igneous rocks was selected for this study and represents the time-space-composition variations present in the rocks of the volcanic field. The dry bulk densities and magnetic susceptibilities of these samples were measured; these measurements are shown in table 1 together with sample locations and petrologic descriptions. The results are depicted graphically in figures 1-10 and numerically in tables 2 and 3.
Dry bulk densities were measured using the buoyancy method which is based on Archimedes' principle (Johnson, 1979) . First, the samples were weighed dry (dry weight « W^), then water saturated in a vacuum chamber for 48 hours, and finally weighed while submerged in water of density p w (submerged weight « Ww). The bulk volume (V^) was determined by V^ = WW/P W , and the dry bulk density (p fe ) was determined by P b -Wd /Vb -(wdpw^Ww -Magnetic susceptibilities were measured using a balanced-arm induction bridge of the type described by Christie and Symons (1969) . This bridge has identical Helmholz coils in each arm which are wound on 4" (10.16 cm) frames. frames. The rock sample, maximum dimensions of 4" (10.16 cm), is inserted in one coil while the other remains empty, and the bridge is rebalanced. Calibration of the bridge is done using samples of known susceptibility (Rosenbaum and others, 1979) .
Discussion of results
Figure 1 is a composite histogram of the measured dry bulk densities of all 88 samples of igneous rocks from the Marysvale volcanic field, and figure 2 is a composite histogram of the measured magnetic susceptibilities of the same rocks. Checking the numerical values in tables 1, 2, and 3 against the petrological descriptions shows that rocks with low dry bulk densities and low magnetic susceptibilities are either ash-flow tuffs of the Mount Belknap Volcanics or highly altered rocks of the Bullion Canyon Volcanics.
The dry bulk density and magnetic susceptibility of rocks from both the Mount Belknap Volcanics and the Bullion Canyon Volcanics vary systematically as a function of the intensity of alteration as shown in figures 3, 4, 5, and 6 and tables 1 and 2. In general, both the dry bulk density and the magnetic susceptibility decrease as the intensity of alteration increases. As alteration progresses from fresh through propylitic, argillic, and to advanced argillic, mineralogic changes occur that are not isochemical. Magnetite accounts for a major part of a rock's magnetic properties, and as the degree of alteration Increases, the magnetite becomes oxidized to hematite or hydrated to limonite. The bulk density of a rock typically decreases as the degree of hydrothermal alteration increases, mostly because there is a concurrent increase in pore space. Notable exceptions to systematic trends in dry bulk density occur where fresh rocks include low-density samples (such as M91 and M94) that are poor-to-moderately welded ash-flow tuffs containing visible pumice fragments, or high-density samples of highly altered rocks (such as M53) that contain a dense intergrowth of alunite (density about 2.7 g/cm ) and quartz. Comparison of the above figures and tables shows that these trends are the same for both the Mount Belknap Volcanics and the Bullion Canyon Volcanics but are offset to values of higher dry bulk densities and magnetic susceptibilities in the Bullion Canyon Volcanics as would be expected with the overall increase in ferromagnesium content of the latter. The large range in magnetic susceptibility and dry bulk density of fresh Bullion Canyon Volcanics may result from incipient alteration of magnetite.
Dry bulk densities and magnetic susceptibilities of the intrusive rocks are shown in figures 7 and 8, respectively. The monzonites have slightly higher densities and magnetic susceptibilities than the granites and rhyolite intruslves corresponding to their higher ferromagnesium content.
Dry bulk densities and magnetic susceptibilities of the extrusive rocks are shown in figures 9 and 10, respectively. These figures show that there is a large, systematic increase in the dry bulk density of welded tuffs as the degree of welding increases. The rhyolite lava flows have about the same dry bulk densities as the most densely welded tuffs and the basalts have the greatest dry bulk densities of all. The magnetic susceptibilities of the welded tuffs and rhyolite lava flows are generally similar to each other and vary more as a function of the intensity of alteration. The basalts have the highest magnetic susceptibilities of the 88 measured rocks.
